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basins of India were on the large scale marked out. and existed (as
drainage basins) at the enormously distant period which marked the
commencement of the deposition of this great plant-bearing series.
In this point of view, local variations in the lithological type, and
local variations in the thickness of the groups, and even their occur-
rence, or non-occurrence, are only necessary consequences of the
mode and limits of formation.

The work carried on in Madras, Bombay, and Burmah, is briefly
alluded to.

In regard to the Museum, it may be mentioned that during the
year more than 20,000 specimens have passed through the hands of
the Curator and his Assistant, and have been catalogued for reference;
but many of these had to be packed up again, there being no place
to keep them otherwise.

An Index-map is appended to this Report, showing roughly the
present state of progress of the Geological Survey of India.

BEVIE'WS.

THE OKNITHOSATJBIA : an Elementary Study of the Bones of Ptero-
dactyles, made from Fossil .Remains found in the Cambridge
Upper Greensand, and arranged in the Woodwardian Museum
of the University of Cambridge. By H. G. SEELEY. Cambridge :
Deighton, Bell, & Co., 1870.

fTlHIS volume is the second of a series of " Indexes and Memoirs "
X descriptive of the Palseontologieal remains in the Woodwardian
Museum, in course of preparation by Mr. Seeley, and has followed
closely upon his less pretentious, but useful, " Index " to the same
collection published last year.1 Although professing to be only an
"elementary study of the bones of Pterodactyles," from a very
limited geographical area, and as limited a geological era, yet the
author has gathered and put together in a condensed form a large
amount of information on the subject of which he treats, derived
from many sources and from his own observations.

The work.may be divided into four parts : 1st, the Introduction;
2nd, the Osteological details, in which the general character of each
bone of this group of animals is fully described, without regard to
genus or species; 3rd, their Classification; and, 4th, a Synopsis of
the Species in the Woodwardian Museum.

The author enumerates, in the Introduction to his work, the
material which he has had at his disposal; it comprised a series of
more than 500 bones in one collection, and about 400 in another,
and he computes that they could not have " pertained to fewer than
150 individuals—a remarkable quantity from so small an area, and a
striking proof of the numbers in which this Order of Vertebrates
abounded when this deposit was being formed. All the bones from
the Cambridge Greensand are more or less broken, but their arti-

1 See GEOL. MAG., Vol. VII., p. 34.
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culating surfaces are in general well preserved and easily defined;
the soft marl in which they were embedded haying preserved them
from being flattened or distorted.

Among the earliest collectors of these interesting remains were
Mr. James Carter, Prof. G. D. Liveing, Bev. H. G. Day, Eev. T. G.
Bonney, and Prof. Sedgwick; the last three have deposited their
collections in the Museum of the University.

The literature, of the Cambridge Pterodactyles is confined to
memoirs by Prof. Owen, published by the Palasontographical Society
in 1851, 1859, 1860; and by Mr. Seeley in some memoirs com-
municated to the Cambridge Philosophical Society in 1864, 1868,
1869; a paper read at the British Association in 1864, and two
papers in the Annals of Natural History for 1859 and 1860; and in
all he claims a position for these animals as a " separate sub-class,"
having greater affinities to birds than to reptiles; and this he
strongly maintains, with much logical reasoning, from his point of
view, throughout the present volume.

With respect to the organization of the Pterodactyles, Mr. Seeley
remarks, " that nearly every writer on Pterodactyles, who has ex-
pressed any opinion at all, has formed an estimate of his own of their
organization. They have been assigned to almost all possible posi-
tions in the vertebral province by great anatomists who all had
before them very similar materials;" and he has given us an inter-
esting summary of the diverse views held by these various writers,
from which we gather that Scemmering regarded the Pterodactyles
as a kind of bat, but he had a suspicion, from certain characters of
the head and feet, that it was intermediate between mammals and
birds. Oken at first thought that the animal was mammalian, but
afterwards he. was inclined to consider it reptilian. Wagler saw
some resemblance in the jaws and back part of the skull to those of
dolphins ; whilst Goldfuss, anticipating the evolutionists of to-day,
" sees in Pterodactyle an indication of the course that nature took in
changing the reptilian organization to that of birds and mammals."
Wagner is convinced that the Pterodactyles are Amphibians ap-
proximating to the Caimans. Quenstedt sees evidence that the
animal was able to -walk upright, even more so than birds; whilst
Burmeister entirely rejects these opinions of Quenstedt. These are
only a few examples of the many points of structure, affinity, and
habits upon which comparative anatomists differ from each other,
showing how difficult it has been to define the position in nature of
these curiously-formed creatures. The late accomplished anatomist
and palaeontologist, Herman von Meyer, who has done so much in
his various memoirs towards elucidating the anatomy of this in-
teresting order of extinct animals, arrives, after an elaborate com-
parison of their remains with those of other classes of vertebrates,
at the conclusion that they are reptiles, though admitting the fact
of their possessing many affinities with birds. This conclusion Mr.
Seeley combats with some force. When Prof. Huxley finds in the
skeleton of the huge Dinosaurs certain resemblances of structure to
birds, it is only reasonable to expect that still greater resem-
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blances to birds would be found in the Pterodaetylia, which, like the
class Aves, were equally well adapted for aerial locomotion. In his
recently published monograph on the Pterodactyles of the Lias,
Prof. Owen holds that they are Saurians. So that the weight of
authority is at present in favour of retaining them in the class
Eeptilia. This our author contends is an error.

The Osteological portion, where each bone is separately and fully
described and compared with its analogue in mammal, bird, and
reptile, is too technical to do more than refer to, as a valuable con-
tribution to the anatomy of these creatures.

"Whether they were hot or cold-blooded, is still a moot question.
The former view Mr. Seeley emphatically maintains, founding his
opinion chiefly on the form of the brain, as evidenced by its case,
" which proves the Pterodactyle to have had a brain undistinguish-
able from that of a bird;" whilst Prof. Owen as emphatically main-
tains, from other characters, that it was cold-blooded.

In the author's " summing up," various systems of classification
of the extinct Eeptilia are reviewed, and considered as unsatisfactory
by Mr. Seeley, in the absence of any knowledge of the brain in some
of the orders; and he thinks that the " Eeptilia of the Palaeon-
tologist is a vast and provisional group, ever acquiring new characters,
to which no diagnosis can be applied."

Eemains of twenty-five species of Ornithoeheirus (Seeley) are pre-
served in the Museum. Twenty of these are new and now first
described. Some attained a large size, having had an expanse ot
wing of about 20 feet; and the smallest not less than a fourth as
large. The head of one is 15 inches and the neck 9 inches, respec-
tively, in length.

The text is illustrated by twelve lithographic plates, containing
nearly 200 figures of the bones described, but the printing is too
black, and the drawing betrays the hand of an amateur in need of a
master's direction.

The book itself is worthy of perusal and careful study, whether
we coincide with or dissent from the deductions of the author; and
the thanks of palaeontologists are due to Prof.- Sedgwick, at whose
expense it has been prepared, the cost of .the "printing only having
been defrayed out of the funds of the Syndics of the University
Press.

GEOLOGICAL SOCIETY OF LONDON. — May 25th, 1870. — Joseph
Prestwich, Esq., F.E.S., President, in the chair. The following
communications were read :—

1. "Contributions to a Knowledge of the Newer Tertiaries of
Suffolk and their Fauna." By E. Bay Lankester, Esq., B.A. Com-
municated by Prof. Huxley.

1. The Suffolk Bone-bed and the Norfolk Stone-led.—-The author
pointed out that the recognition of the distinction of these two
deposits from the overlying shelly Crags was an important step in


